INTRODUCTION
============

The diagnosis of spigelian hernias by history and physical examination is notoriously difficult. Recently, imaging modalities, such as ultrasound and computed tomography, have increased preoperative diagnostic yield. However, in some, the spigelian hernia eludes diagnosis. We present a case where laparoscopic surgery was both diagnostic and therapeutic in an individual with a spigelian hernia. The purpose of this case report and literature review is to describe and review the use of minimally invasive surgery in the diagnosis and repair of abdominal wall defects such as spigelian hernias. We conducted a Medline search of all reported cases of laparoscopic spigelian hernia repairs that were published in English to date.

METHODS
=======

Just prior to the induction of anesthesia, the patient\'s abdomen was palpated until his typical abdominal pain and discomfort were reproduced. This area corresponding to his symptoms was outlined around the examining finger with a marking pen. Topographically, this coincided with the area of the right spigelian aponeurosis. The patient underwent general endotracheal anesthesia.

A vertical supraumbilical incision was made approximately 5 cm superior to the umbilicus, and intraperitoneal access was gained with a Veress needle. The abdomen was insufflated with carbon dioxide to a pressure of 15 mm Hg. A 10-mm, 30-degree laparoscope was inserted into the abdomen, and immediately upon entry a small cleft-like defect was seen in the area corresponding to that marked on the skin. This was confirmed by finger pressure on the area marked on the abdominal skin. This site was in the proximity of the topographical representation of the junction of the semilunar and semicircular lines, making it consistent with a spigelian hernia. A small, discolored fibrotic piece of omentum was discovered intraperitoneally. This was lying close to the hernial defect and may have represented formerly incarcerated contents of the hernia. We suspect that the intraperitoneal insufflation to 15 mm Hg, with separation of the anterior abdominal wall from the abdominal contents, may have affected reduction of the hernia. A full laparoscopic exploration of the abdomen with attention focused on both inguinal regions and the contralateral spigelian aponeurosis was completed without finding other defects.

Two 5-mm trocars through which dissecting instruments were passed were placed in the left lower quadrant of the abdomen. The peritoneum surrounding the defect was dissected circumferentially with a combination of sharp and blunt instrumentation **([Figure 1](#F1){ref-type="fig"})**. This dissection revealed that the defect was considerably larger than was first suspected. A 4 x 6-cm piece of polypropylene mesh was delivered into the abdominal cavity though the 10-mm camera port. It was positioned preperitoneally to cover the defect **([Figure 2](#F2){ref-type="fig"})**. The intraabdominal insufflation pressure was decreased to 8 mm Hg, and the peritoneum was tacked over the mesh **([Figure 3](#F3){ref-type="fig"})**. The trocars were then removed and the trocar sites inspected for bleeding. The fascia around the 10-mm trocar site incision and the skin at all trocar sites were closed with absorbable suture.

![Cleft defect seen corresponding to the exact location of the patient\'s pain.](jsls-8-3-269-g01){#F1}

![Placement of polypropylene mesh in area of defect after creation of peritoneal flaps.](jsls-8-3-269-g02){#F2}

![Tackers used to secure mesh and peritoneum to over-lying defect.](jsls-8-3-269-g03){#F3}

RESULTS
=======

The patient had an uneventful recovery and was discharged in stable condition.

DISCUSSION
==========

Adrian van der Spieghel, born in Padau in 1578, is credited with the initial description of the semilunar line.^[@B1]^ This line demarcates where the transverses abdominis muscle becomes aponeurotic as it travels medially toward the rectus sheath.^[@B2]^ That portion of the transverses abdominis muscle bordered by the semilunar line laterally, and the lateral border of the rectus sheath medially, is termed the spigelian aponeurosis. Spigelian hernias protrude through this aponeurosis. The first report of a spigelian hernia appeared in 1764, and it is attributed to Klinkosch. He called the defect Spieghel\'s linear hernia.^[@B3]^

The majority of spigelian hernias are located in proximity to the point where the semilunar line crosses the semi-circular line of Douglas. The proclivity for this area is thought to be due to the division of the spigelian aponeurosis into 2 layers in this region. Here, the fibers of the spigelian aponeurosis interdigitate with the fibers of the anterior and posterior rectus sheaths. The dorsal layer of the spigelian aponeurosis is particularly weakened by this loss of uniformity. Inferior to this area, the spigelian aponeurosis is reconstituted into a single, stronger layer. Nonetheless, a number of hernias have been reported protruding through the spigelian aponeurosis in the region of Hesselbach\'s triangle. These are called low spigelian hernias.^[@B4]^ Most spigelian hernias are intercalated between layers of the abdominal wall and are thus termed interparietal or interstitial.

The diagnosis of a spigelian hernia by history and physical examination is notoriously difficult because its clinical manifestations are protean. Usually little can be uncovered from the patient\'s history that is specific for the diagnosis. Vague complaints of abdominal pain are common. Occasionally, symptoms may be referable to an intraabdominal organ, or to tissue that is contained within the hernia sac. Stomach, Meckel\'s diverticulum, colon, appendix, ovary, testicle, and endometrial tissue have all been found in a spigelian hernia sac.^[@B5]--[@B11]^ Much of the difficulty with the physical diagnosis of a spigelian hernia is due to the interparietal location of the defect. The hernia protrudes through the aponeurosis of the transversus abdominis, but is usually covered superficially by the external oblique muscle. Because the internal oblique offers little resistance, the hernia may spread between the oblique muscles. This can confound surgeons who center an incision over a palpable mass, only to find the actual hernia defect in a remote location. These pitfalls in the history and physical examination of spigelian hernias have resulted in patients being followed for years before the diagnosis is made.

Radiological examinations have been used in an attempt to increase the preoperative diagnostic yield. Conventional and contrast-enhanced studies like plain abdominal roentgenograms, upper gastrointestinal studies, small bowel follow-through, and barium enemas are of little use, particularly in the absence of signs of intestinal obstruction.^[@B12]--[@B14]^ Even incarcerated omentum will be missed by these studies. Herniography is of historical curiosity only as it is invasive and inaccurate.^[@B15]^ More success has been achieved with imaging modalities capable of accurately characterizing the abdominal wall.

Abdominal ultrasonography with a 3.5- to 5.0-MHz transducer has been successful in the diagnosis of palpable and nonpalpable spigelian hernias.^[@B16]^ Its resolution for the structures of the abdominal wall is excellent. Findings on an ultrasound examination that suggest the presence of a spigelian hernia include visualization of a complex mass within the layers of the anterior abdominal wall. In particular, mesentery and omentum will appear echogenic, and air-filled bowel will result in shadowing. The presence of one or more of these elements in the anterior abdominal wall, within the spigelian aponeurosis, supports the diagnosis. Additionally, the hernia defect itself can be seen as an interruption in the echo line of the aponeurosis.

Abdominal computed tomography is also an excellent study for the diagnosis of a spigelian hernia.^[@B17]^ Similar to ultrasound, it can delineate the contents of the hernia sac and can demonstrate the defect in the spigelian aponeurosis. Successful diagnosis by computed tomography after a nondiagnostic or equivocal ultrasound have been reported.^[@B18]^ Because it is more easily performed and less costly, some authors have advocated initial examination by ultrasound followed by computed tomography if a diagnosis is still in doubt. Although sophisticated radiological techniques may be helpful, in some cases the hernia still eludes diagnosis.

Spigelian hernias account for only 2% of all abdominal wall hernias. They are associated with a relatively high complication rate, mainly associated with diagnostic delays.^[@B19]^ Therefore, the presence of a spigelian hernia is the indication for its repair. The most common operative approach remains a gridiron skin incision when the hernia is palpable. For nonpalpable defects, a paramedian incision is made in which the ventral lamella of the rectus sheath is opened. Often the patient\'s incision is disproportionately large for the size of the hernia defect.

A newer, open surgical technique has been described that involves an alternative method of localizing the hernia defect.^[@B20]^ Using an infraumbilical or lower midline vertical incision, a finger is introduced intraabdominally to palpate the defect. A direct cutdown is then performed over the examiner\'s finger, exposing the hernia defect. Proponents of this technique contend that this can be accomplished through 2 small incisions and obviates the need for both expensive laparoscopic equipment and the use of polypropylene mesh in the abdomen. The description^[@B20]^ included no actual report of its use or its success.

Recently, minimally invasive surgical techniques have been applied to the diagnosis, localization, and repair of spigelian hernias. Our review of the literature yielded 16 reports, which describe a total of 30 cases. There is currently 1 prospective randomized study and 2 case series in the literature.^[@B21]--[@B23]^ The remainder are case reports.

In the only prospective trial to date by Moreno-Egea et al,^[@B21]^ open versus laparoscopic repair of spigelian hernias were compared. Their study involved 22 patients, (11 open versus 11 laparoscopic). The laparoscopic group consisted of 8 totally extraperitoneal approaches and 3 intraabdominal approaches. Postoperative morbidity, length of in-hospital stay, number of patients requiring admission, and hernia recurrence were evaluated. They showed the superiority of the laparoscopic technique by demonstrating a significant difference in morbidity between the groups: 4 hematomas in the open group versus none in the laparoscopic group (*P*\<0.05). In addition, the length of hospital stay in the laparoscopic group was significantly shorter: 5 days for the open group versus 1 day for the laparoscopic group (*P*\<0.001). Ninety-one percent of the laparoscopic group were treated on an outpatient basis versus 9% in the open group. No recurrences were noted in either group. They concluded that laparoscopic repair of spigelian hernias significantly reduces patient morbidity and hospital stay and can be safely performed on an outpatient basis.

In the series of Felix and Michas,^[@B22]^ repair was achieved with a preperitoneal polypropylene mesh in 4 cases. Previously unsuspected bilateral inguinal hernias were diagnosed by laparoscopy in 1 case in which a right-sided inguinal hernia was also repaired. All repairs were successfully completed laparoscopically, and no patients required hospital admission.

Successful concomitant laparoscopic repairs of umbilical, inguinal, femoral hernias and cholecystectomy have been described. A case series by Amendolara^[@B23]^ showed successful simultaneous cholecystectomy and umbilical herniorrhaphy performed in 2 of their patients. No complications were reported in that series, and at 3-month follow-up, there had been no recurrences. Fisher^[@B24]^ and Teleky et al^[@B25]^ also reported simultaneous cholecystectomy and spigelian hernia repair with success. The patient reported by Fisher subsequently had a left inguinal hernia repaired laparoscopically, at which time the spigelian herniorrhaphy was found intact.

Strand and Larsen^[@B26]^ described a repair of a spigelian hernia and bilateral femoral hernias in the same patient without complications. Similarly, Gedebou and Neubauer^[@B27]^ repaired bilateral spigelian and inguinal hernias in 1 patient. Again, this was done without complications, and at 1-year follow-up, there were no reported recurrences. De Matteo, Morris, and Broderick^[@B28]^ described the incidental finding and repair of a left spigelian hernia found during a laparoscopic bilateral pelvic lymph node dissection for prostate cancer staging in a 64-year-old man. Repair was performed with a fenestrated PTFE patch and staples. The patient was asymptomatic at 6-month follow-up.

Barie, Thompson, and Mack^[@B29]^ described a planned laparoscopic repair of a spigelian hernia using a composite prosthesis. The patient had a history of a right ovarian chocolate cyst, and on physical examination was found to have a left-sided spigelian hernia. Because the patient was to have a laparoscopic ovarian cystectomy, a laparoscopic mesh repair of the hernia was planned. The procedure was completed without complications, and the patient was symptom-free and without recurrence at 12-month follow-up.

Several case reports **([Table 1](#T1){ref-type="table"})** by Appeltans,^[@B30]^ Carter and Michas,^[@B31]^ Habib,^[@B32]^ Iswariah,^[@B33]^ Kasirajan,^[@B34]^ Tarnoff,^[@B35]^ and Welter^[@B36]^ demonstrate successful repair of spigelian hernias without significant complications. Successful treatment of a spigelian hernia with incarcerated jejunum in an 80-year-old woman was reported by Novell et al.^[@B37]^ There were no reported complications. Larson and Farley^[@B38]^ at the Mayo Clinic published a retrospective review of 81 patients who underwent spigelian hernia repair. However, only 1 patient was treated laparoscopically. There were no complications with this patient, and after a 7-year follow-up, no recurrence was reported.

###### 

Laparoscopic Repair of Spigelian Hernia

                              No.of Patients   Complications   Recurrence   Follow-up
  --------------------------- ---------------- --------------- ------------ -----------
  Appeltans^[@B30]^           1                0               NA           NA
  Amendolora^[@B23]^          2                0               0            .25
  Barie^[@B29]^               1                0               0            1
  Carter and Michas^[@B31]^   1                0               0            0
  DeMatteo^[@B28]^            1                0               0            .5
  Felix^[@B22]^               4                0               0            .02
  Fisher^[@B24]^              1                0               NA           NA
  Gedebou^[@B27]^             1                0               0            1
  Habib^[@B32]^               1                0               NA           NA
  Iswariah^[@B33]^            1                0               NA           NA
  Kasirajan^[@B34]^           1                0               NA           NA
  Larson^[@B38]^              1                0               0            7.5
  Moreno-Egea^[@B21]^         11               0               0            3.4
  Strand^[@B26]^              1                0               NA           NA
  Tarnoff^[@B35]^             1                0               NA           NA
  Welter^[@B36]^              1                0               NA           NA

CONCLUSION
==========

These cases validate the efficacy and safety of laparoscopic management of spigelian hernias. We conclude that the laparoscopic approach to spigelian hernias offers several advantages to any open operative technique currently described. Laparoscopy affords full abdominal exploration and the opportunity for diagnosis of synchronous abdominal conditions, which if present, can be addressed at the same operation. These benefits combined with the low morbidity, low rates of recurrence, and the ability to be safely performed on an outpatient basis, makes laparoscopic repair of Spigelian hernias the treatment of choice.
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